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Abstract (Basic) : 
Fructosy 



Based on patent EP 678576 
Div ex application JP 9542880 
Previous Pub I. patent JP 11243950 

EP 678576 A 

amino acid oxidase (I) produced by culturing an 
(l)-producing Fusarium or Gibberella strain in a medium contg. 
fructosyl lysine is new. 

Also claimed are: (1) Fusarium oxysporum S-1F4 (FERM BP-5010);(2) 
process for producing a glycosyl amino acid, comprising autoclaving a 
soln. contg. a monosaccharide and an opt. protected amino acid at 
100-150 deg. C;(3) a medium contg. fructosyl lysine and/or fructosyl N 
alpha -lysine, prepd. by autoclaving a mixt. contg. 0.01-50 wt. % 
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glucose. 0.01-20^^% lysine and/or fructosyl N alpha -lysine^ 0. 1 wt. % 
K2HP04, 0.1 wt.% NaH2P04. 0.05 wt. % MgS04. 7H20. 0.01 wt. % CaCI2. 2H20 
and 0.2 vrt. % yeast extract at 100-150 deg. C for 3-60 mins. ; (4) a 
process for producing a fructosyl amino acid oxidase by culturing a 
fungus in a medium contg. opt. protected fructosyl lysine and/or 
glycated protein; (5) an assay for an amadori cpd. in a sample, 
comprising contacting the sample with (I) and determining the amt. of 
02 consumed or the amt. of H202 generated, and (6) a reagent or kit for 
the assay of Amadori cpds. , comprising (I). 

USE - Assays for amadori cpds. in blood are useful for the 
diagnosis of diabetes and assays for amadori cpds. in food prods, are 
useful for assessing their state of preservation and age. 

ADVANTAGE - Unlike prior art fructosyl amino acid oxidase enzymes. 
(I) is specific for fructosyl lysine and thus provides more accurate 
and reproducible assays. 
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(54) [SEW©***] ^^h^TSyafct^y— KXtWE-©lBS*&. 



(57) [mb] 

Mt^yy-V ?-^Jffi ( Fusarium) X(i=^^7l (Gibb 
~>/U N 01 - Z - !> 9 J^-ft®te&8ktZ> Z. t iz X V) 

m±^iv^>y^^ v 'y/vr $ / m**~>y— & (flo 



(2) 

1 

mm. 1 1 v *s>v7 % ;&zr*'>y-^m£. 

fiB&*rt--57-y-JJ?AJR frusariuro) Xtt^l^JR 
(Cibberella) C0g$r7/l^ h vvuy ^VaWt&ifr-Clg 

Iff*! 2 1 h vvu y i? i^&%mK 

00—1 5 0^1^^X3-6 0$mjr—Y?\s— 

mfz^t\z.i.<onhftz>yw h^v^^^-r io 
[«*® 3i yy-vt^momtK yvvvj*-** 

i/^O&tVJ* S — 1 F 4 (Fusarium oxysporum S —IF 
4) (FERM BP-5 0 1 0) -CfoSlfcfcSIlfEfc 

[!3*S 4 J TlE<D3{t^J#ft£W1-5 fc <7>T*fc 5 
fft*S 1 , 2XS43 (c|E*feco7^^ h v-zv-T 5 / ©b*-=¥ 

1) ^o#&T-cr-^ Ky^-^^fku a-^h 20 

2) gt3fepHJ44. 0—1 2. 0, 3§IpHf48. Offc 
<0 ; 

3) ^^42 o~5 mmi&mi$4 sr-r**? 

«? ; 

4) ±yr^V^S-2 oo^y^m^'ti-tf^W^ 

T«£Lfci#£\ #T*fi*t)4 5,000 (4 5 kD 
a) X'foZ. 

[fi*rg5l ^isymrffibk &<f7 • n 30 

(IFONO. 6 35 6) (Gibberella fujikuroi) 
Xfi^l"? • y*s9v-i (IFONO. 6 60 5) 
(Gibberella fujikuroi) T*$>5IS*S 1 IE*gW7/U^ 

BB*S6] TTER^t^WWtttiSi-StjW-efcS 

•>^— if : 

1) smntf&T-vT-* Ky-fbMWflMsu a-^f 

fS&ttSISL ; 40 

2) SSpH»±8. OT*0 ; 

3) ?c5e$&KI42 0— 5 0t, Sl?affii3 5°C-C'fc 
<9 ; 

4) ^— fy? * 2 0 0 p g £fflV ^c^V^ili&rC 
M£L-fcS£\ ^ J f-»i*D4 7,000 (4 7kDa) 

Itmm 7i 7* u ^ a • ts-^ ~>x7t?/w» s - 1 f 4 

(Fusariuro oxysporurn S — 1 F 4 ) (FE RM BP _ 
5 0 10) o 

mmM8] msmt, mkh^H-tmmzm-tz 50 
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[ffi*S9 1 * 0. 0 1 - 5 Offi4%£: y ^ 

V-RUVXteN tt - Z - !) v>V 0. 0 1 — 2 Ofig% t 
S^g^T* 10 0-15 0^c:*5(/ 3 — 6 Ofiffifr- 

/yj&7>vv ^ n tt — z — y v^SrSfitr-s r. t 
[ii*Si oi *vi^-*o. 0 i~5oii%, y 

vJ^St^/XttN^-Z-y v^O. 0 1-2011 
%, K0HPO4 0. lfiS%, NaH 2 P0 4 0. lfiS 
% x Mg S 0 4 • 7 H 2 0 0. 0 5it%, C a C 1 2 • 

2 h 2 o 0.01 mm%B.vm&^** 0 . 2 mm%*^ 

^•t&m&m-k 1 0 0-1 50 tDiCfeV ^ 3 - 6 0 £f.g 

t~Fo. y^z hvvwy iy^Rxiyx\±y^ v-s^ 
n 0 — z — y vV^i&ttL 

[W*S 1 1 1 iHSXiS#ISS5rWi- 5 r $. / mote 

[tf*lSl 2l 7f-y ^AJgXJi^L-^fllCjgU 

*y^? h-y^yi^mt/xity^? h->^ n°- 
z - y is>-a^&mci$m u ^mt^ hy^tv 

1 1 lE^ro^jfe, 

[»*5 i3i 7^K y it^-m^^i-^n t , tt 
[it *i 1 4 1 fW5£ffr&#-c-£> y s k y ft£ 

^^^^<t*#mt-t-5lf*ill 3|S*W^ 0 
[tt*I 1 5 1 If *S 1 15tt<757^^ h ism 

[»*i 1 6 1 ^^^w^k^ w <Dm&v/ 
m.mxu* y k 

[oooil 

i*R (Fusarium) Xfi^l^Jl (Gibberella) ©B* 



( 

3 

[0002] 

-efi, * t r 5 y ®&45jtg. L,7tr-^ k y <bS#> 
±. mtbxmm-X'tbZo <&&*0>7^Ky<b£& 

[0003] =6fefc, Ky-fb-^feico^Sffii: LT«, 

S53$fK^^ o h ^7 7 <f t^lJffl [Chromatog 
r.Sci. 10:659(1979)] „ *£g££^£itfc|IK£3ro£> 
fr#7A£rfflV^;£ffi [Clin. Chem. 28:2088(1982)] , 
fll^flcfb [Clin. Chem. 26: 1598(1980)], %QW-%iW&fo 
*fljffl-f-5*ffi [ J J C LA 18: 620 (1993), 
16: 33-37(1993)], 7;^Ff?VW9lfS [Clin.Ch 
em. Acta 127: 87-95 (1982)], y— A^&Jl 
^T®Htt£J*fe3E*-f 3:frfe[Clin. Chem. Actall2: 179- 

204 (i98i)]4if*sfeP>ix-CV'«5*s, i*ffl6&ttS§tf s &E 
[0 0 0 4] ifi¥, B*<D*Tl-*<fttt (£W> ®S. « 

it. *w4^<o»»tt) toga lt. mRMcBtomm 

Srffi* d*ojEJt { w^tlrt o C £ tf* T?# 5 £ t frh . BP* 



3) ffl¥7 - 2 8 9 2 5 3 

4 

©7>#^ 5 t^fi£*vC^5 (0*J*Ji, *fc&¥5 - 3 3 9 
9 7%^ #^¥6-6 5 3 0 0^, ^B¥2- 
1 9 5 9 0 0#^>f& <8ffl¥-3 - 1 5 5 7 8 0-^&$g. 
jj$|5j|sp4-4 8 7 4^, #P#P5- 1 92 1 93f 
4*§fl¥6-4 6 8 4 6-^238) o $t>i-s #Hc#l 

fl$fl(P|E2-l 9 58 9 9^ 1$f^p2-l 9 5 90 
O^jM, 4SPPP5- 1 9 2 1 9 3^ 4SPMP6-4 
10 6 8 4 6-§-^) o 

[0005] r-^Ky it-ir&KvmkMTmm^^ z'Sffl 

R'-CO-CHz-NH-R 2 + 0 2 + H 2 0-> 
R'-CO-CHO + R 2 -NH + H 2 0 2 

>V? h 5 fe* [=» 'J y !7 A 

( Coi-ynebacterium) MCOS (#^^6 -65300t 
20 fe&L. 5-33 99 7 -^S) . T^^s/^/V^. 

« (Aspergillus) OS »3-155 7 80^ 

r- y y <? ah, t ^ i/^^jixiify 

y^-r-fe^M (#M^5-i 9219 3*4aa>] tj 

(Candida) m,om$&&>7W Y *s»7 5 ^ 
^ y 7i- -tf OT^6 - 4 6 8 4 6 #45«0 . RUT^ 
^/wy-^T—- ^ [J. Biol. Chem. 239^. ^ 3790—3796 

h d964^) imnmix-wm*jm m&wfz ztt* 

30 [0006] 

D. Biol. Chem. 26: 13542-13545(1986)]„ fot, ^ 
= 'J x y ^AJR*5tW5«BIBi7yu^ Kv'/V-y v 5 ^ 

vvw y -ji/izftRtf-Z) ii<D<D^ m<vr^ k y itsvoizM 
mmicttt^Mcov^xi-m hM^ivx^^ \ {& 

^ /Kajjj3p5_l 9 2 1 9 3-^^taE<7>^hT=:>-^- 
v*^ — h ">/W^ y ><Da—TS. >s<rM4k 

izMLxi&mi^m-t-zwmx'h <o , y s^>"»t»ds 
^mt? >'*?%JEmdfflj£tz>z.t\'tX' 

50 h v^y v»ic^ >fgtfe5«*>s«ot i y -^y^) e &.<?> 
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t, ffi^ urn a«^st4, pHWi«> 

/w* b i/A7 5 y Sfc*-* ir SriMSU ^frfeoft 

[0 0 0 7] 

£ LT«»ffi£S:fihfcif£*» (Fusariu 

m) Xli^t-^Jg (Gibberella) CDS^7yl>^ 

U v ; >S.U J /X{i7^^ b N w — Z — u -^>-cd# 

b, #3§W£le/&-r3lc3Eo7to BP*>. #36WWu 7-9- 
y 7i*Jg (Fusarium) Xii^'-'VJS ( Gibberella) CO 

s&\ y^y ywj i/fBtxfiSx.t&yi'j' N 

b vvv N 0 - z - y ^>^*«Jti, fc s 

y i^&tf/XiiN <* - z - y ifr/b&fflg. l o o ~ 1 

5 OTCKJSVT 3-60 b 9 \s—7V!SfrZ> 

9Y=y)V N°-Z-!)-/y (JUT, F Z L irB&fp-f 5 

ttFZL{c1*»Wicffffli-5B*-C*)*. 4fc *W« 40 

UCftgfoteyfr? b 5 7 v^— - fc? 5r7A 
h-y/vy i/V'^-^i/y— fe*(fructosyl lysine oxida 

sdfcRMiUJB^SwirfcU £*T> FLODil»&^ 
ts: fc tfo^o *«w«>il*J±. b ->/v.r s. y 

7WM*£y>^9 Y'>frVi/>RT) i /y.\ty^i' bv-A- 
n °- — z — y -:^-a*i*il!rei&*-f 5 r fc <£ 9 KJSi- 

[0008] %<r>£?teyy-}) yJ>.m<omthx. y-v so 



y £A • ^-=!f ->^d>yUAS — 1 F 4 (Fusarium oxyspor 
ura_S-lF4) (FERM BP-50 10) «f 

7 • 7-^ D-i' ( I F O NO. 6 3 5 6) ( Gibberella 
fujikuroi) Xl±*c'<^y ' 7V?v4 (I FO NO. 
6 6 0 5) (Gibberella fujikuroi) ft -JfOfii&^ff -5 3. 

[0009] tttffliitilt, y/^y b 5 y ifci^f- 

icWfflft, mgmo&WkLXffyy^y h^V-^R 
XI/5U&7 fry V >fr n°-z-'J ^^wsst^fe, 

(Dtzi^XOyfry bi/frVi/>RV ( /Xti7fr7 h^N 

a _ z _ y v?>^^-t$^ffi#tf-s t> o-efos. 

«Ht^ WttBfPP 2-6966 4|5*fecO*(*Tik^ 

■y:. 10 0~15 0'CT'^-F7W~7»f5-i:i; 

N ° - Z - y V s Vi: $r^S c P"e^-— b ^ i^— 7**0S1"-5 
n i: (cj; 9 , @6<]£D7yU^ b i/frl) i/l/&XF/X&F Z 
L^Mtctt^o. #SKI!<OB«J*»S>, N«-Z-'J 

ioo~i 5 o°cx*— vyis— -y'®mfrz>z.b%: 
wgib-**. mtT^sm&m^&zmmi-z>hv>x 

fe-5c *^f±, ?'/U=i—^0. 0 1-50M 

%i:N a -z-y i^yo. o l — 2 offif/otgr^i^ 

T\ 1 00-1 5 0 < Ct^*3V^T3 — 6 0^W^-b^ U 
-7*«SS-f-5^i:*W»ti-S7/^ b->/W N^-Z 

[ooio] _hiewr:i < , -7/uy b v'^y ^v^itv 
x«fzl«^/v=— ^o. o i~5 0li%i:y-yy 

S^/Xf4N°-Z-!)^yO. 0 1 — 2 0fi*%££ 
$tf*8fJR*. 10 0 — 150 "Cl^*5V ^3-60^1 
^—-T'^f srtt-J: 1 ?, 0.01—0.5% 
«-7yuy bvvi^y v ! >'S.Uv / X»47/^ bv7P N a - 
Z-y^>7^SSt LttlSri^o (01) „ #f 

* L< M100 Omicrmm^cy/i-^— X 2 0 0 
g, N°-Z-D ^1 OgS^fS*^, 120 

2 O^KW— b V-T^Jl-rSo ¥8gk7fr9 b -> 

/l- N«-z-y vVfi, ±Ero*«PK>^ffi-C»?>*b 
fcFZ L*JS»E&ia*tB 7Dvh^77^ 3U4-f 
^o^b^7^-eaE»W5it»-«t»J, t#5^i:^-C 

* 3e b v-/V y v*VRtf/Oa4F z L-grWi«* 

RtF/Xfi F Z L Srii^^ia^^JIrrS i b \C £ ot 
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0 1-5 0fifi%, V S^Rtf/XttN tt - Z - y *s> 
0.0 1-20*4%. K 2 HP0 4 0. lfDi, Na 
H 2 P0 4 0. Ifi4% MgS0 4 • 7H 2 0 O. 0 5ft 
g%. CaCl 2 2H 2 0 0. 0 1 ft^ARUW^* * 
0. 2fi*%«r£*rf$»a» ($t*L<«pH5.6- 
6.0) £1 0 0-1 5 0 < tlC*3l^-T:3~6 O^f?^— 

fr&T'fc 9 % 7** V W V &Zs$&/JU& F Z L SrS 
Kir-TSF LODi4iWX^ y -^^SUvOUiig 
SUc=frJfl-C& 0 , FLODroBM6RlWJF5E^MW'<5'b 10 

oxotmkhx. nmm. ma. ^y (fu 

sarium) , ^L-^Jg ( Gibberella) , -J-v-y 
( Penici Ilium) . TJ^/^A'.^Jg ( Aspergillus) 
*flS*. m«a!)*^f!J 7J±m ( Corynebact 
erium) ^<DB£*tf 5 r t tfX'% ZhblzMfe 
ZitftW tot, *36Wtt*fc, ±K(7?*«l5rt6W-r 

[0 0 1 1] *^CDFLOD<75SiiHcfflV^i#Jfti:L 20 
"Ctt. 3*BU 

(c^%tL-T{±^-by ^as^a, 

*T*tu5t>©Sr«v^ri:as-e*4. *^»FLOD 
hvvPy -^VRU^/XilF Z L-^SiffiTig- 
*Utt£, »*U*K>«i: 30 

y-^v (fzd *&-<Dig$mku mmutLx? 

/l/3- ^.^rfflf^FZ Ligi& (1.0%^="—^ -0. 
5%FZL, 1.0%K 2 HPO 4 , 0. l%NaH 2 P 
0 4 , 0. 0 5%MgS0 4 • 7H 2 0, 0. 0 1 %CaCl 2 
• 2H 2 O&U<0. 0 l%^^^)^(f5wi 
*S-C#5. »C#*LV^tt«±, £&1, OOOmlflC 
^a-7 2 0g, FZL lOg, K 2 HP0 4 1.0 
g, NaH 2 P0 4 l. Og, MgS0 4 - 7H 2 0 0. 5 
g, CaCl 2 - 2H 2 0 0.1 gSO#i x ^2.0g 40 
Sr^r-f-Sitife (pH5. 6-6. 0) T*fc5„ FZL^ 

0?/X«FZLtDfiR5E<cJ:oT®fe4rSL-CV^Ci^ 
ib. F Z L«£fl38*6Xl±G L (^y-T— ry Kl» 
RX^/XitV y ^— x y KN ° — z — y >->-) ts^us- 

[00 12]«t(t »#, 2 5-3 7U #£L<1± 50 
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2 S'CT'tf^Oo i^ttl(DpHfi4. 0—8. Off^mX' 
hK). #£L<te5. 5 — 6. O-Cfe^ L^L^b. 

• ^v^tf/W^S- 1 F 4&Z.<D& otjgkWT. 
20~40Bm ffrtiV<tt2 4&ffimrfZt. FL 

oD7bm$&smz.wm£ft : $ti\ -^<nam^mx-2 

5l^a8LXB*»**«>, «Si*«, 0. 1M Tris-H 
CliSfirfS (pH8. 5) IdgJSU ^7?/HaoT 

[00 13] U5>L&a*ib, FLO 
^bcoi:i--5c r»J:5ICUt1»b*^tFLODtt» T-^ 

m-im&^-?z>t&)&x\ mrnmzmm-z zticx-o 
h y > ? vs.o ; /xtt7/'uy h n a - z 

t^'>^^AS - 1 F 4 63?OF LODt F L OD- 
S, ^<U7.7y^P-ftt©FLOD«rFLOD- 
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[0014] (I) yy-V VJ* • tt*s*&/\'J*S- 1 
F 4 \Z £oTffi££ix5 FLOD-3KF LODSft-IS 

1 ) m$<r>tt±.Tx-T^ k y it&vo&mk u a > 

2) gej£pm*KJ4. 0-1 2. 0, 3SlpHtt8. Of 

4>t> ; 

3 ) £3Si£»a*a 20-551C, SSBfttl 4 5 °CT*£> 

9 ; 

4) ir7T^ 1 J^S-2 0 0^7^5rfflV>fc^'V^i©S 
t« Lfd#£\ $H*tt#*l4 5,000 (45kD 
a) T*fe5« 

[0 0 15] ^^CDFLOD-S^M^-oSTfe 
5 N . •^"df-v'^sKywAS— 1 F4 (Fusarium 

oxysporum s — i r 4) (SIT. S-1F 4fot%Ff 

iojotfta^— ^ (c. Booth) aw if 5 • 5*7-*-;* ■yy-vv 

A. (The Genus Fusarium) ! (CMI. 1971) (DfgxfilCiglftlL- 

fee 

(1) «Hftlcl3itS4*K» 

PDA**, #fF^^ n— ^«55»Jfi. h — 

(2) #Hf#)ttfI 

U (conidia) -^^ffi (conidiophor) ft if©® 

wilt <mmm.mfrbft lit. s-if4» 

X --f T (microconidia) J;7^D3 — x 7 (macroconidi 

.T./fOUia, (Fusarium oxysporum) <?: Ip]aI:£ jl/fc, 

ffFERM BP-5010 (tFKH :'¥j*6¥2j? 
2 4B) (OTt'ft6$nt^5c 
[0016] S - 1 F 4tfe(^J: <9 , *«i*jH:fcT 

at £ nfc f l o d - s viffit&mmznw-t z>* 



6) #1¥7- 2 8 9 2 5 3 

10 

f lod- sayis? v ->^v ~JVBc&/yjiS.y w h 
<? , b ->/u y -^v^/xfiF 

^zK/i-a s - 1 f 4 zmtrz ^tizx*) m±£ixz> c 

F LOD- SIX, i/yUs-Xi: y v^XROvO^iN <* - 

z - y v^£i£lc;*— h * is-zfVX'&bivZG LW>m 

io n a - z - y s?>tjw* i-^- h u-yjaaLxi® 

{b-g^lC#g#)ICfWB-rS fccOT'fc^. F L O D 

- St±y 7/w^>£ffll^c££(cffi^R^\I, 

<b*u ^y v-y^y i/'sztmi-zt, y v^/a^fc 

[0017] 2 . ^4tSt±&U««4t JI14 
F LOD- Sli, : 

R l -CO-CH 2 -NH-R 2 + O z + H 2 0— 
20 R l -CO-CHO + R 2 — NH + H 2 0 2 

R^itlc^T, R'^-OH, - (CH 2 ) n -, Xli 

- [CH (OH) ] „-CH 2 OH (i£;4\ nliO-6© 

X'h<0. R 2 ^-CHR 3 - [CONHR 3 ] m CO 
OH 6*«t», R 3 (ia-T?y®H!lim5«S. mf± 1 - 4 
8 0 f*^57v Ky-fb^** s *Kt 

30 »S-CiS)l», ^fcn^5~6, m# 5 5 6lTT?jE>5<fc* 

[0018] FLOD-sit tf>frffigmmx.rm®m 
fcm, r5I%jBltb****«)v e&m o.imt 

ris-HCl*t»j}S (pH8.5) IC«»L, ^V^/MC 
rB*ft:t^L, .jfi-WMILfc±j»«:fifg^IBr, DE 

40 ffify 1 fE«c<7?#j£(^P UTHgi brie ^m^TIEO*l 
RLK2(c^-r o 

«1_ gR^MS^tvfcS-l F46*COFLOD-SCO 

[*1] 



11 



(7) 



¥fffl¥-7 - 2 8 9 2 5 3 
12 



11 




fa 1± 


X4_ fit) E±- 






^ u / rn l j 


V.3*o ^ 


?JW}yfrN -2-vv/ 


1 fiTrU 


0. LI 


1 on 

1UU 


N'-z— 9 'S V 


1. 0/ 


n. v. 






1. bi 


n. U. 






1.67 


N, D. 


- 


D-7/1-* h -x 


1.67 


N. D. 






0.018K 


0. 0738 


2.2 


* y -L- »/ > 


0.018 


N. D. 




T7 jl/^ h >;bB S A 


0. 83 


N. D. 




B S A 


0. 33 


N.D. 





1) :*tUS*Vi" 



[0 0 1 9] *2_ ^^iXfcS- 
[*2] 



1 F4Ei35l$OFLO 







(*>} 




L67nsy 


100 




1. 67 


N. D.° 




1.67 


N. D. 




0. 02* 


2.3 



1) :&tfc£*Lr 

SlXO ! 25!l^, ^roFLOD-Sli, )--> 
/UN°-ZP^ (FZL) t;i>Sf LT <£ I? IftV ''Stt&r 

[oo2oj 3. pH&msg£<o-£# 

O. lMftSk y>^b*y^A (K-P) , Tris-HCl 
RTfyVi/^ (Gly) -NaOHijgjWrlS (pH4. 0—1 
2.0) l-FLOD-S^JDx., 3 0°CX lOffflJy 

h ut$k, a^^ft ( 3 o°a phs.o) 

O. 1M Tris-HCLffiffM (pH8. O) ^-C2 5~6 
OXXDffig&MfrlZ. F L O D - S =klmx., 1 0 #f?SH 

jfe-eSteL-fcirt, S-lF4ft*^FLOD-S©$ 
£4pH«(t pH4. 0-12. Os £f*b<f±pH 
7. 0 — 8. SgpHi±7. 0—9. 0, JfsL 

<f27. 5-8. 5, *t>#SL<tt8. O^-fco (03 



#0® „ S'fc, S - 1 F 4 S^tOF L OD- S crygfete 
tUmim®?. 2 0-5 5<CT*fc 9 > 3 CCfiLh-Ctfe* {c^ 
|§U 6 orRhT-^l^ffi-rSo Sfc, 6¥SiKJ£(4 
20 3 0 - 50^ JfSt<li4 0~ 50=0. £ D £P£ L < 
(±4 5^T'^A<jlfrr^ (04#S8) . 
[0 0 2 1] 4.*HMI!15e' 

& 

a.«£ 

5 0mM FZLmfclifobfrZVffiMVItFZL&M 

mMzmm-tz* ^.t\zx oxwm ufc, 4 5 mM 4 - 

7?y7yff!)>, 60 3-— > h/ml' <— ^Hr 
30 SWOmM 7x/- JV-^^iV^m O 0 

/, 1 0. lMTris-HCtf^Sfifc (pH8. O) lm 

is Rimm®m5 0u l'taa-u 2. 

9mli:i--5. 3 OXX?W9ft£Vii&* 5 OmM FZL 
®r£l O O (i 1 ^SlDU 5 0 5 nmld*5{t3@bte&4r 

(5. l 6 x l o 3 !^ 1 ^- 1 ) A»e>, l#HK:£fi)tt-*iS 

{p-^y y ; u) t-fZ>. 
[002 2] B. j&ftfe 

40 ±gzAmbfflmz.!omu smmtm, 30m 30 

°C-vM V^r^-<— h Lfc^tD 5 O 5 nmlCfct-toBJbtK 

(2) g^S^lcJ;oS^®itXSray^r5*iS 
0. 1M Tris-HC18SBW(pH8. 0) lnibWm®& 
50a 1%®&U BWk-&EMZ2. 9ml iU 7^ 

WU fg^WSaSfMtLfcS, 5 OmM F 
50 ZL 10 0*i lSrtK&PU K3RK«RS:ffi»W-T?*Bl3S1) 




(8) 

13 

[0023] 5 . !HM)fiB3t. fSWKZXf&J&k 

(1) ^JS(Og^g 
0. 1M Tris-HCMM (pH8. 0) <^\^fX\ 
$3£g 1 mM®&li)^ ^V&gSjP U 5#Wk 3 0t 

||3_ ^IPH , *V«>S-lF4*3fcFLOD-Sgtt^ 
1*3] 



n*4 




(1 Bl) 




ft b 


10U 


LiCl 


100 


KCl 


104 


NaCl 


107 


RbCl 


103 


CsCl* 


102 


MgCl 2 


75 


CaCl 2 


77 


MnCla 


154 


PeS0 4 


97 


CoSO, 


42 


CuCl 2 


0 


Z0SO4 


0 


AgNOa 


0 


BaClz 


60 


BgCl 2 


0 


FeCl 3 


67 



[0024] (2) ^mmtmmm 

±15 (1) (O^J^^<^^^-»T5I^fcl3^* 40 
Lfc<» flU PCMB (/^^nio^BSiKSB 
tt*WflE0- ImM, W^MilmMtL 
fee feS£TTS^*4[c^ 0 Sfc, ^fc*>ffcWfck 
5 OmM Tris-HCl«»M(pH8. 5)C2mM^f 
^Wh— /V (DTT) SrSsapLfct^fcJtU-C— life 

**T»a*4icsrr. 

&4 #®^K^S-lF4S5feFLOD--Sffitt--CD 
1*4] 50 




4*Bfl2p7 - 2-8 9 2 5 3 



14 

(1 dX) (#) 



L 100 
5, 5' -f-^t*x(2-^o5liS) 95 

r-^ftth^/. 101 

a.a'-^fVy^ 10B 

0-7xf>XDl>> 103 

■bS*A//<^K 103 

tK^y> 13 

b Ko^WUT ^ > 21 

£a^— V 132 

t^Ujl^ 102 

7xJ7T~iS> 66 



* : 0. ImM 

*4HSW^ FLOD-SffittttPCMB ('^ 

Oc fife*. v^^W h— /Mc±oT3BHfc£*U » 
fficmVtdm&^tt*^ (DTT) 2mM 

^rSaObf'SOnM Tris-HCl^ffiK (pH8. 5) ~C 

[002 5] 

igfe WSDS-PAGE ( K^yHJBS^" MJ 9* 

^n-7f^77>fli0. lMNaC ltfO. 1M T 
ris-HCl«WK(pH 8. 5)^1^^ #T-flgE 

M«MW>5H«^»fco SDS-PAGE &lf tf 
^<7XW£iC^V\ 10%^r>5r»< 4 0m AT, 3 

;w-G-2 5 0Tffo^ i^y/^ttt^y 

«l3B»feft* S-lF4S*OFLOD-Sli "ir^T 
*g\ 000 (4 5kDa) Tfc^ S 

Ds-PAGE ( k-t s//naaw-hy^-*y.Ti?y 



15 

/pt5: v^m^mh) x-mEvizm&, sss 0,00 

0 (5 0kDa) Xh-otz. (05, 6#*g) c 
[00 2 6] 7.^fc£ 
^^^^^^tifelCioTSJl^Lfdg*. S-l 
F4S^FLOD-SC0#&. pi =4. 8T*o 



(9) W7- 2 8 9 2 5 3 

16 

[0 0 2 7] 8.mn<Dgmt(Di)M 
§gP^C0S- 1 F4i^FLOD-Si : Srtt^LfCo 

[3S5] 



7t')9t-i*«#*t S-JF4 rMj^^'J^A sp. 



r^^ji-m s P . » 





45, 000 


88. 000 


83. 000 


5tfSCSDS-PAGE) 


50. 000 


44. 000 


43. 000 








im^nhtftUfe&MF AD 




48. 9 s * 


N. D. 4 ' 


11.28" 




N. D. 


7. 09 


59.8 


<U/mg 












0. 74mtl 


Z.2al 






(!7;U ? h *>A^ I? > >toi't) 






8.0 


8.3 


7.7 












45 


40 


40 




4-8 


4.6 


5.8 



1) : 3fc!J?^ib (T.Horiuchi et al.) Agric. Biol. Ch 
em, 53(1), 103-110(1989) 

2) : * D <Pf-b (T. Horiuchi et al. ) Aerie. Biol. Ch 
em, 55(2), 333-338(1991) 

3) : 7A>9 b'>^-hS a -Z-]} is>'\Z3frfZ>iifi5\± 

4) : N-o-7/W f->/V-N Q -*^^l'!Jv ; >'l;^ 

■tzittm 30 

S5^f>s *^»FLOD-S £fll02tt»Mt*il3k 

( 1 ) ^T-a^fSft : *^ffl©F L OD- S i$&WsH 

(2) mm-. FLon-s\tm£mtvx$mi&<ti 

bm£ffi&£&JlZ.%&£ bfe F AD SrWTSc 

o) mwmm$L ■. smxh^y^ bwj ^izm 40 

f S^^^fSS^LT^o,, EP^ FLOD-Sli 
7,1^ h-vvi^y ^Mcx*LTKV^M43rW-r5„ — 

(4) $^y*j£Sfe: FLOD-S<OSKFZLfc*J- 

(5) sipH, ssa& s.o'SHi^mtci 50 



SPSS: FLOD-StM^>2^fcC0tgSSr^b-ru> 

•So 

[0028] (I I) =¥XU7JRlC.fco-C&£$*u5F 
LODg 

A f l od - gsb*— «sc, Tieraaft^ttWtt**^" 

So 

1) ®^<D#ffiT-CT-^ Ky-ftS^^SKtU a— irl- 

2) !SipH*i8. OT'fcO ; 

3 ) 2 0 ~ 5 o°a 3 5 <cx*fc 
5 ; 

4 ) ' <—y* s/^^200pg SrfflV ^f/V^Tgs&X 
WfeUtm&. 4 7,000 (4 7kDa) 
-CfcSo 

[002 9] (SF LOD-G©#l±«:K«»afiW-r5. 
1. -«W«^9W± 

F LOD-GH7/^ f-IX/uy ^yXtZ/Xf^^^ h 
is/V N Q — Z — U v ; V(F Z L) \c£iXW;^i-£foZ>W 
%Xh <3 s I- 'y/V D i/V&Xf/lUttT Z L & 

^J;9®^S^5o FLOD-Gii 

x'frh^% g L&mmi&xwmztizt>\ v^-^ 



17 



[oo3o] 2 . wmm&.v%m&w& 

*^WFLOD-Gli, it: 

R'-CO-CH 2 -NH-R 2 + 0 2 + H 2 0 -» 
R'-CO-CHO + R 2 — NH + H 2 0 2 

R^JCiSVT, R'^-OH, - (CH 2 ) „-, XI* 
- [CH (OH) ] r -CH 2 OH (j&P. nli0-6« 
WO Xh*>, R 2 *;-CHR 3 - [CONHR 3 ] m CO 



(10) $*W)3P 7-289253 

18 

OH (5fcK R 3 tea-T5/^(Ilg8SS> mlll-4 
8 0 cr»$r*i-) -C-^$ix5 T-v K V it^W>m i Mt 

[0 0 3 1] *^»FLOD-Glt OTC0^6(C^: 

10 g_6 flBR**VfcG.7v f ^nfW (IFONO. 635 
6) £387>FLOD-GCO£ 
[*6] 







m. 






1. 


6 7mM 


100 




1. 


67 


N. D. * 3 




1. 


67 


N. D. 




0. 


0 2% 


1. 0 


# U -L- 'J >> > 


0. 


02 


N, D. 


FBSA* £ 


0. 


1 7 


N. D. 


FHS A* s 


0. 


17 


N. D, 


h'J^f ^FBSA 


0. 


17 


0. 1 9 




0. 


1 7 


N. D, 




0. 


1 7 


59.7 



* 1 : tfeffi&tvf 

* 2 : h -siVtSrttifoT/V-f % > 
3. pHaWES^It 

(i) <D3 1 mmz. P H^roay^srffofc^m, ss 

pHI48. 0X*5 (07) o &rt, 0. 1M Tris-H 
CtiS&m (pH8. 0) ^-C2 0~6 0°C(75ffi^^ i t : l- 
F L OD- G SriDXs 1 0 X^^— h UiM. a 

4^0FLOD-G<^3&Waaffl^ott2 0 — 5 0 
°C. ffSUI42 0~4 0t, J:^L<(i2 0tf 
foUx fiBtSE&tt, 2 0~5 0°C, $t*U<f42 0~4 
0^ J;tJ»3:L<ri3 5°CT'^S<iWTl-o (El 
8) . 

[0 0 3 2] 4. /jffiroSOJt 

( i ) £i&r &tMtam*tt&&&z x *> mfe-rzis 

1 0 OmM F Z L^«feoy4^^1#^fcF ZU 



SKfi*T?iS(IW5^i:f-J:o-CBB!lLfc. 4 5nM 4- 
7?/7 >^ fc° U >\ 6 0 h /ra\.'<—3r*r 
30 S.t>* 6 o mM -7 J — /M^SS-eivetx 10 0 

ju 1 0. 1M Tris-HCIISSM (pH8. O) lm 

u ikvmmmLs oix i&m&u ±§&mm*x*2. 

9 5ml^-T5o 3 OXlX'WWC^t^k. 1 0 OmM F 
Z Lii5 O y 1 £#»PU 5 0 5 nmfC*3tt58fcte£ 

f (5.16X1 O^W 1 ) 1 afBNc£fiW5 

ssm b** o^r ? o ^t/v^mta u - of&^gats 

[0033] B. #t*ft 

40 ±ffiAfetp»ic«!si!u SHaauim, 3o^g3o o c 
x tumoral u-dmMttegm&nm-z 

(2) i^Sf^lcj;5®^®«SSra!lSi-5^& 
0. 1M Tris-HCl^Sfiff(pH8. 0) lml k&m®& 
5 On 1 SriEg-U iig7X-C^*^3. 0ml£ U ^> 

8B*U ^i^^itMttfct, 5 OmM F 

so z l i o o ix i st^pl, mmmzzwm\xmffi& 



19 



[0034] 5. wm<wm. imit&jMffit 
(i) &m<mm 

0. 1M Tris-HCimm (pH8. 0) CO^(*T% 
j&g 1 mM®#> t&JS-Y ir^Wm U 5 #P<g 3 0°CT' 

^7 ^S-f^-ViO, G.7^0^f (I FO NO. 6 
3 5 6) S^FLOD-GCOf&tt-^^ 

[j%7] 

HSClaM) itStt(^) (S^(lfflM) ifc«i£(%) 



(11) ^¥7 - 2 8 9 2 5 3 

20 

^7*^^^ *BW«0FLOD-GC0ffittl"??f 

U a^/vM*"^ WH^-y. 7YMs(zr 
>Rxm (in) 4 ^r-^sm^-M , ^f^-vfi^ 

[oo3 5] (2) ^m^m®m<mm 

±15 (1) <7>^)R^^->-»l^lcM1-5)^tPi^^ 

OmM Tris-HCl|g(ifi& (pH8. 5) IC 2 mM^TZ- 
^U-fh— /!✓ (DTT) ^i^DLfc^rolCStLT— S£@ 

gj8 #flK^)W<75FLOD-G^14-^ro^ 
[*8] 





100 


FeSO< 


74 


LiCl 


9 6 


CoS 0 4 


1 5 


KC1 


9 8 


CiiCl* 


2 


NaCl 


9 7 


ZqS 0* 


3 3 


RbCl 


9 7 


AgNOs 


0 


CsCl 


97 


BaCl z 


103 


MgCl 2 


94 


HgCl 2 


25 


CaCl 2 


97 


FeCl 3 


1 6 


MnCla 


1 1 5 











f£&(lnM) 






100 




7 7 




5 1 




1 3 


5,5' - ^^^"tfx(2 h p5cS#®E) 


7 6 


fc K5^V 


1 4 




7 7 


b + ^ > 


1 6 




7 8 




8 1 


a* — tr «; s^u 


7 8 




5 0 




7 8 


EDTA 


8 1 



* 1 : 0. ImM 

*83&>yj!MMc % FLOD-GStttt/^^fPft* 

A h-^2mM»Lfc5 0niM Tris-HClgfflHR 
(pH8. 5) -efcS. 
[00 36] 6 . $H* 

7;— /^ry? * 2 0 0 p gt££5^v5igft-e#»fc 
^41*^4 7.0 0 0 (4 7kDa) T'fcofc 



(@9) 0 SDS-PAGE ( KT^t«t h 

y ? a - or y y >vr $ K^/^BSR^cgto fi. ( i ) 

^5 2,0 00 (5 2kDa) T*fc5 r ttfx^JT/fc 
40 (IH10)c ffiot, *»FLOD-Glj:*t^ 

[0 0 3 7] 7. i^<73K^£Oit*fc 

|g^FLOD-Gi:SrJ±t!fUfce 

[*9] 
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(1 2) 






& ifc as 


IFO 6356 






(SDS-PAGE) 


47 ,OGC 
52,000 


88,000 
. 44.000 


83. COO 
43, 000 




FAD<t#^*£<£ 




FAD 




48.3 
N.D. 


7.09 


11.28° 
59.8 




0.13raM 0. 74mH 2- 2ojH 




8.0 


8.5 


7.7 




35 


40 


40 








ft 0 



1) - yfcWJ-h (T. Horiuchi et al.) Agric. Biol. Che 
a, 53(1), 103-110 (1989) 

2) : yfrVZJ-h (T. Horiuchi et al. ) Agric. Biol. Che 
m, 55(2), 333-338 (1991) 

3) : 7/W V *sAs N • - Z - y ^Mi*N-51tStt 20 

4) : N-o-^/W hv-/V N a -*M/HI v^lcM 

(1) ^»<75tSS:*IS^FLOD-G(^ WMf 

(2) : FLOD-G(tf«ii LX#mi&#) 
ld^-LfcFAD?r*i-50(C^U M^miiV^^ 30 
t^S^WiC^ Lfc F AD W-#"5c 

(3) gJPtt^'tt: FLOD-GIt hv-/W<!) 

^ h->/U>) v-Vl^ffl-r5fc(OC0, > 

(4) FLOD-G<OgR7^ hv' 

rtSr^LTV^Oo 40 

(5) SIpH, SIfiK, S-O^SHiSStCi^PE.*^ 
cD^(i F L O D - G t ftiicO 2 @#|t £ OfliSSr^ LTV ^ 

[0 0 3 8] H££tf>ri<, 7iry ^ASS'^^? 

wcd f l od t &msi£^ mm<Dm^mxi-&m%i&k 
Ky^^cr>»#ssr^i-5fcco-efooc Jfmwnft 50 



tT^ixSo F L ODc0^ffi+4l±T12<O^t;|cS^V ~>X 

R 1 -CO-CH 2 -NH-R 2 + 0 2 + H 2 0~> 
Ri-CO-CHO + R 2 -NH + H 2 0 2 

[0039] -fc%m<0¥ LOD.SrT-v Wit^W^^ 

5c IP*5, FLOD-S<73»^-, P H4. 0—12.0, 
&*UllpH8. 0. ig^20~5 ^*U<« 
3 0~4 5°C, <t<3»SL<«4 5 t CT*^t9o */t, F 
LOD-GGD#g-, P H4. 0 — 1 2. 0 S $f^U<(4 
8.0, ig^fi20~50 0 Cs $ T *U<f43 S^X'fc 
$ 0 FLODCT^ffl^i, i|*^WffiKl*5^Tl4ia^ 
0. h/ullXhs JfSL<fil~l OOany 

h/ml-CfcSc a«Ki: UTttTris-HCl«)£«:fflV^ 
■5c 

[0040] 2R6WK>^fffi^»4, T15<OV ^X/5^T 
(1) iHjHt*Sle3S*»l-»^<*«fe 

7K^s.t>*r-^ k y ib&mtomizx t-xmRistMrntm 

JWtttai. _hf£ (I) , 4Xli (II). 4tcfB 
S«O^Hffii5iJ*SS(cipC5)o fcfcU FLODtlil^.- 



(: 

23 

7yft°!)y/HN-^xf/u7^5>; mbth/ 

N, U-istT-^T^V 4-7;/7>ft 6, J>/ 

-So 

(2) gJ*»r^S4^So< ^fe 

■km wmm&S) «tu i^wsstr^Ky-fb 

±15 (I) , 43U4 (II), 4(Dt>mD^m^^X 
fro* {HLfflV^5FLOD4(±l3-— y h/m 1 t U 

[0041] ^Ttr 
[0 0 4 2] ±iec0-i:<, *^©FLODI±. mt 

vH^St)T^(^aSl^bfc#, fflv^o £"bt-s 
mvmxm\< ^x h x v n>K &%teffl$$ffitiz&EikL 

[0043] mm^m^m^^&^-^f xm&oJsm 



.3) ¥fffl¥7 - 2 8 9 2 5 3 

24 

a-X&< yf^»V ^fJlt'^ iV \ JzSEWr t < . 

^ i/y<?m&t \^xm-t\ m\^^±^ w wms. 
io \z.3ttz>mk* tfgeimjgcoitm mtm 

W^ft (2 8 0 nmOPibtK. Lowryffifc5U^±, 7A 
[0044] *38MH:*fc*SfflBroF L OD^^-T5 

*?gWOFLOD, ffiL<ttpH7. 5-8. 5. «fc 0 
JftL<lipH8. OCC^ffi^^fe'feSo BIFLOD^ 

LODiDtlt 1fe&/fi%x*?ioW&. WH-fefcO, is* 
1-100^=7 h/ml. affifffiliTris-HCl ( p H 
8.0) JDW*L-V\ igBWt7K3lW)4^«^3V-CT 

PK. 4-7?/7yff!)y/7x/- /v*(o*=*>9 

IC 4 -7 5 y 7Vf f 9 y/N-x^A-N- (2-fc 
Kn #v— 3 -^-/y*7°c7 tr/p) — m- h/W v^X 4 
-75/7yf k'U y/N, N-^f A7-D y, 4 
-75/7 fc* !) y/N, N - v^fvUT- !) V, M 
30 BTH/N.N-^f^Uy 4-7i/7yf 
t°y y/2, 4 - ^^ b P7i 

40 [0045] 

[^S^J] 

jlJifeffiJl F. S - 1 F 4 SjfeOF LO 

F. ^rv'^.7f?/UA S — 1 F 4 (Fusarium oxysporum S 
-1F4 : FERMBP-5 0 10) 5rFZL 0.5%, 

^/vrz-^ i. o%, y >®r* y t>±&. 1%. y >m- 

tl-y^o. 1%, 5atg£^^v"7 A 0. 05%. ffi-fb* 
0.01%. ^-^ hxaf^O. 2%^#r5fflfi 
(pH6. o)iouc«iu y+-7r-^>'?-a: 

50 fflV>X®^*2 L/#, t»B$K4 0 0rpraO^fiFT-2 
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2 4B$Bffl»&83tLfco Jt«^ilioii!UT*fe 
fc. ®*{fccD—Stf (2 0 0g) 2mM«DTT^ 
tf, 0. 1M Tris-HC 1 ^ggSfifc (pH8. 5) 1 

LldBWBU *^/5AHcJ:0BjM*«B»Ufc. SB* 
.M10.00 OrpnfC 1 5 3fHBfrb£fBU ftWtfcJt 
£ffl@£lt#i CjftM&ttttJM) &Ufc. ffifiBfiifclC4 0% 
ISftilc^ipl-fi^T^— (CUT* 
V) £fiP;L »J$U 1 2, 0 0 OrpnfC 1 O&tKB&toft 

flDX, JJBfU 12, 0 0 OrpniT-1 0afH»WMtL 
fc, ?£Ix£ 2mMCODTT^g'W"t"-5 5 OmM Tris-H 

c lt&gslSSM (pH8. 5) (WT> m&MAtm 

ffiifr A lcx¥$H b L7cD EAE-t77 -fcryw# 9 -MC© 
#Lfc. imStfi^AlCT^f-Ufc^ 0-0. 5M<Di£ 

i 25 %ma^^^mmAX'wm\t ut.-? ~- 

fcg, 2 5-0 %mQ<nWM5&X°mii Ut, 

u 4 o%mam^^t!mmAxwmtL-tcy'^ 

fiE2ci&K 4 0-0 ttlSfw&ifiBS^^KTSSffl U 
fc. f&Bm&&Hfr. 8 0 %gSfa t ?£Z> <fc 0 tdGK&Ss 
J&PU UH^SL 1 2, 0 0 Orpm, 1 0#fttt'MW!tU 

siesfcsro. i M^-fb^ y ^ASr^wr^ o. iMig»j 

Vtt AX-¥»f b tfct77^y^S-2O0 ni 
HfL-fc. »fe?r77^y7FPLCy^TATMon 
<b^y -7-t.cDO-O. 5Mii^^4aaicj;5)^ai) [c 

ioo46] zmgrntouvmsL^? v^zm 1 1 k 

y yu S - 2 o 0 £fflv > 5 tj 7 -k^Vi^igfe Kt-> 
yi^!®f7- h y -7-^ • rf?y r ^ y y^T 5 Vtr/^WtiftSh 

(SAT, SDS-PAGEtfrf 5) T$MF*&»IS£L 
7*Cc 7>7A^n-^h^7-ffiO. 1M Na C 1 ^fi" 
0. 1M Tris-HCUHWffi(pH8. 5)£fflV^CfTO 

V\ SmdW s ib*ffl9ftfD4H*Sr*«>fco SDS-P 
AGEfiSIW j/y<* £ LT*** y 7— t?B, 4=Jfo.fll 
77^-7*5 > (BSA) „ #7tfTyK7*5 X ^Astf— -7? 

x-fc-^O^tC^oT^fi^iJJ^LTtc BP*?, 10 
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Sfefeii, ^v>-7*y U7yh7'/l-G-2 5 0T-ffo 

fco iiiA^, iJJ^coiS*. s - 1 

F4fi*OFLOD-Sii t77^!)^S-2 0 05: 

5,000 (45kDa) TfcO, SDS-PAGET" 
SJj^bfc^-, £1>5 0, 000 (5 0kDa) T'fcofc 

((as, 6#.bsj . £ #mmr<:wm Lfc f l o 
[0047] y ^nmz.if^— ^^t&ltv 

Q. Biol. Chem. 26 : 13542-13545 (1986) ]»bt fjfiL?nT 
(glycated hunnan serum albumin; ->7'"=?' ; f±) 

&mk*^'<?£Mtvxm\*\ ±wmmmxmmvtL 

F L O D - S V ^4 Lfcc 

^sgij2 «nb77«-7^ ^aiK^s 

1) YV^'y^m 

A : 2%hV7'i>'>Wi& [0. 1M Tris-HC 1 

20 SfSM (pH8. 0) 

B : 45 mM 4 -T 5 J TV^t'y VtK^SS 

C : 60 raM N-^^yl — N-(2-t Kodfv'— 3 — 

^./V7f;7°n tVP) -m- hyW v/V 

D : 6 y h/ml ^-= 3 r >^'— 

E : 1 4^-^-7 h/ml FLOD-S 

ECO 1 43.- -7 h/ml FLOD-SfSf4WTO^jfe-C* 

llMbfCo BP*>, SBfcWlT»fcF.**^JK/V'AS 

- 1 F 4S*i7>^F LOD- S£ 1 4 3-- 7 h/mlfC 

^-5<t5l^S7KT"#f?bfc, FLOD^cS^liO. 1 

30 M Tris-HC 1 *g®5|gS5?K(pH 8. 0) 1 0ml(CB~- 
E^-tiT^ , 3>lmL!jD^.> ^@7K(CT^*$r3 0mlt^-5 

(o-i. o%) rots-fbt hjferWTyvy 5 y 

ffl 30 u 1 tmM&>AWii:&m&-U 3 7°C. 6 0^ 
|B]-< v^-^— hi~5 r i lei 9ff ofco 
[0 0 4 8] 2) 

h y 7°-»-*!lSUfc5JS03CF LODKlE« lmlSD^L, 
3 0°C, 3 hLfctS, 5 5 5nmtC#D 

40 W«5 5 5nmCOe57cK GggMbyX^SI-S^) , ^IWftf* 

[0049] ^S^iJ3 t MfilMTy^ 5 y©Hb$® 

0. 9°/^b-7-hy -7A7X^fS3ml^ tffffct hifl^T 
yV7*5 > (v-j/^tt) 1 5 Omg, t hlhffiT/l'ZfS. V 
(->^t±) 1 5 0mg€r^iVetl^U7'c„ itvb^ 

50 U gft^'y 3T/vy^>'I«g (MfPm-W) 
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m^^XW&VT-b^^ *:<nm&&-^ 2 4. i%~5 ZfrnioizwrnsLlstz* 
l. 9%T*feofco cft<bo^£ffl^TiifrM&^ 

mtr^y^ >wm 1 9 0 » 1 

6mg/ml /d^^K (S'^ttf 2 0^1 

6rag/rol /otHfE (>^l±) 20yl 

1. 2 5% SDS 2 Oul 

^h,h<7>M&Vd& 5 5°GT*3 O^W V^r^'<— h L- £ plCf^^fc^fMPx/t, 

"fc. =S-fitl*iW*^'bm^i:t)mU WTO 

4 5raM 4-75/7yft'!;>it 7 0^1 

6 OmM 7i7- /l^SSS 70fil 

6 h/ml '<—**isy—\&g&. 7 0^1 

0. 1M Tris-HC \1&m$@ffl (pH8. 0) 700/tl 

1 l. 5*=y >/ml FLOD-SW 3 0,il 

^W7k-C^fiSr2raliLfc„ 1 1. 5^=5' h/mlFL 5fl^ Z.<D^h*%ifr&2>^k1> i X'%Z> e 

OD-S^ft |»Jiro»&-C#fcFLOD-SSr [00 5 1] ggfegj|5 G. 7v^n-Y (IFON 

1 l. 5 a-y h/Bl^5J:5, 0. 1M Tris-HC O. 6 3 5 6) 4*©F LOD-GOSStKimgg 

lJjgSSB^ (pH8. 0) -C^LTHHUfc. ' G.7^d^ (IFONO. 6 3 5 6; Gibberella f 

SlSSS 3 O^C-C-Y y^fa^- b U 1 O uiikuroi) SrFZLO.5% ?>V=i— X 1.0%, V 

0 AilJP^ 3 0^t<D5 0 5nm('*3(tSeS*S^ffl'J^ V-ggZl* !J?A0.1 %. 1) >%k-t Y V -7^0. 1 

^^T'^^ST/^SV^b^^itfc* 20 Bitg^^v"?^ 0.0 5%. i£<t#A">!7A 0. O 1 
irOM^^HIl 3(^-T 0 «i5 0 5nraCDPJbfc %, W— * 0. 2%Z^l,tc&m (pH 6. 

* (»fbK^»-^) . «WttT/^5 V<B«Hb 0)10 Ll^WlSU -^-77-^ SrJfiWCii 
Btt» TvU^S ^(rM\\3£tW&\\y*mm»E. tv*2 L/#. fiH$&S4 0 0 r pm©*fl^2 8°C. 

[0 0 5 0] Mffi&ft'PvMik? GDJt ffcl7 0g MS) «\ 2mMroDTT^tf, O. 

S "~ 1M Tris— HC 1 (p H 8. 5) 1 LK^iS L-> 

^ffiS,*feT*^S^i: LXfflv \ ^SS^iJ 1 TfiBS Ut / 5 /Hr j; Sfefctt&fltffcbfco «S?*K«r 10,0 

FLOD-SSrfflv^-CjfiL«t'*lft:4 r w^Sr3SEfif»J2(0*' 0 0rpmT-l 5^R9jS<L'^8tU#<bixfc^S: i ffi^^ 

S-etitfc «6k ^^.^OjfiiW^^i L-T (*i»iSttffiT® tUt. ffl^*^t-4 0%f^aic^5 

ttM&^tt >V>? Mf? V J ?=iyfa.'£c>>^e;/E2 fVA 1 30 <t 9 (CiS^^PX., flH^Ll 2, 00 OrpmT'l O^Fb^S 

c (HbAic) m^^hfix^i. *nt£ffj-e«. 'WMtufc. mbiiti±m\z7 s%mi\z-t£Z£o ic« 

^*^»(fie.#WjfilT^I*^^ffl^T, *38UI1»F LOD SStfQx^ flWU 1 2, 0 0 OrpmT'l oaRB&CKfcMI 

-S*fflV^J*^^J:$ijHt*>''-«* 0fiLM7VK7*5 Lfc, it®£ 2mMODTT^%-r5 5 OnM Tris- 

» MiEk. W&*hm\<^hfcX^%W&k<r>>(m<v& hci« (pH8.5) (ZMMa) \c?mu &. 

&&mi,iz, ^*sr@i 4, i5tc^- 0 m*<r>wmi wKAK-c-wswruti mm^mm^A^x^mt 

tt£ \jt&mM&?<»7 W Mr 5 Vfitt (014) , £ iCTSfcfrLfc^ 0-0. 5M<atftft# D ^Ajg^^ft 

^pf^^^-o t vA i cm <m 1 5) £^f= ^eve ^jgH-tisttiU^ fgttin^^fe, 5 5%^<b 7 5 

Jl^?|2l<iFLOD-S*fflV^c«|^^^coa!)^* SSE^PPlc#tU flHIFffiAK-C-ttsStlrUfc. 

£ '«^WSf©4«W £ OfltcM^;^ 40 2 5%ia i Ptc/js5J;5iaa^*2lDx., 2 5%gSfofiicgcSr 

o&mmm&zitt^ *fc* h b a 1 c. icswufc. (w^tMicr^ufc^ ®sff2 5- 

5>«oi«^«*raaKb^^^ >-) fa o%mwmmmximi,tc« mmft&mtb, 40 

^Wii sfc^ft^pfiDO^^y >%m?bz>ztfr o%^mt^xo\'^^wMu mtm. 12,0 
ib» mt*>'<? tornrn^ Y^^tmt? 001-pm, 1 o#f.git4>£giu nhh-tdcm^o. im 

>-/^i:o+BHJ; l 9^^5ti^B-$^5 0 fHl4Ri>'i 50 <c«9j^AldS»Lfc. ^<rmmWm.^Q. lM^fb^ 
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7?V/l-S-2 0 0-y/ljim?v^}~?7-7-<(—\Z.t&L- bWbi>^£±0\^ ^4 7, 000 (47kDa) X'fc 

fee Ps^iiiiTi^bfco mm*? viz. #mmr:imvitFLon-G<nm%mte, P 

-&y^-oC<h (*t«Ti£A£fflWc^t# y ?J±<D0- HLTlt HfilE (II) co#J»cf^<ofitxm±1ff^L 
0. 5Mmtm&m?lc£Z,®iii) 3 0-6 0 

. y hCDfiSSISt^fc, 10 0 5 3] ggfii£ff'J6 7/1^ h vvl~Ky y vVfiO^it 

[0 0 5 2] SWcil^D B p5rSDS-PAGE 0. 1%«7/U^ h->yU^U V v^^SrBMY • NB 

iCfcV^ Wm?^*? t Lt*^*!J7-t'B, 4^Jfil Ti£ft4ffll/^!tLfci:i?), 7 5 0 '^mol/ 1 CO 

(BSA) , ^'TA^ ^ 10 7/W hif 5 >-§-^rr5 " £j55£*>ofc 

^T>t h'7— J If, ^CShy^W^t^— isgTkT-^f^-^Cli^J:?), 0-7 5 0yrool/ 1 <7> 

1 0%<5r*/i-5rfflV^ 4 0mAX3B$p H m8jU IH&750. 0 5% hV^'>^t^U 3 7°C"C1 

— :/y 50^ y ^M^ffo ^fW^ v*^— ufc* -^-coSes ^hu^si*^-^^^— 

+4^5 2,00 0 (5 2kDa) TfcSCi:^ fc» 
itfc. (110) „ ^— ' <— fy ^X200pglc 

4 5mM 4-75/7yffJ^ 5 0*tl 

6 OraM 7i7-yl« 5 0*il 

6 0=-=7 h/ml T&fS?— 5 0jul 

0. 1M Tris-HC l£g®iM (pH8. 0) 50 Owl 

7.6a^f/nl. FLOD-G^t 30^1 
a£g7kt^*» 1 3 0 0 u 1 1 LfCc 7. 6»jf h/ml [0054] g«feffJ7 t hAitT^S VCO^ffclpcO 

FLOD-GtiKit H»J 5 CO*jfe-CWci=¥-< ^ V & SKE 

5fccOFLOD-G£7. 6^~5> h/mli^-5 i 9, 0. 0. 9°/<Mti- b V *A*8K3mUC, Jffbt brtLiftT 

1M Tris-HC lfUgatHfK (pH8. 0) T*RL. (v^*£) 1 5 Orag, t bJlfflfT^5 V 

Tf^Lf^ ^(Dmm^ 3 0 c CX'4^^-hU (v-^tt) 1 5 Orog&m-WSSfLfc. ^;ft,ibcO?£ 

£4Qmm&2 00wl*Hx, 3 0^f©5 0 5nmlct3 ?££r&£-1-5r fc 9 , «Hfc3az>Rft5i8*fc&fBs£ 
ttSBbtStrfflB&Ufco wroc&attJftfeJxi^/^ MJ- U itb^y =7M/% >*Mf OWBS— A3 6 ) * 
5><tS^t«££[211 6lc^i" 0 |H<f\ 83»4tt5 30 ^«Lfct^5, -?rcoW«±, 2 4. 1%~5 
0 5nmCD»JbfcK 6^fb**C0*|C^) , «Mf47^ 1. rixibcO^^^TSfjWS-^5 

mtrjv?^ 1 9 o /i i 

6mg/ml ^n^W^-^K (~>^tt) 2 0^1 

6mg/ml -Tvf— t?E (->^tt) 20^1 
1.25% SDS 20nl 
dHb<7>?1|£^>£- 5 5°CT*3 O^RM ^a.^— I- L £ 5 (CI^^HfcgK^iCjDxfco 

45nM 4-75 /7^!J 70^1 

6 0nM 7*7— 7 0^1 

6 Oi- y h/ml ^v^— 7 0 ul 

0. 1M Tris-HC 1 &®SnfJti?j£ (pH 8. 0) 700^1 

7. h/ml FLOD-G^ 3 0jul 

gg@?7k-r^gfr 2ml t Lfc ^©EttSK* 3 0°CX"< > ^5 Vtf>»fbSP fci^ W^SJBiJcWeBipS^feS i 
Jfa'i-m #^aiS2f4^10 0wlSDX, 3 05)f ir^L-TV^c 
(D 5 0 5 nmlCfcft 5 P^^*^f.te Ufc, - «0^fe"C?» <b [005 5] 

-r= 8iet*fi5 0 5nracoKit* GfflKft*si<o4ft 7/i^hV/i'rc/lfct#^^fcttMR«WSa=ya 
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75/ gg^-^r ->^— e ^ffico^. ? y -^yyjw'/x 

fii^*lcWffi^7/U^ b ->/U y ^XStK/XfiF Z L & 
^RXf/Xi-iF Z L ^ft-To G L^^^i. F L 

[0ffi<Dfsw.£t&fn 

1 %©N a — Z — y -y^y^ir — — ~fW^ 
-tZ i £ tc J; 5 y/i-? b v-zwN tt - Z - y i/>-(?>toJc4 

[in 2] FLou<Dsgm&mx'<Dim&tmm®ffflv>m 

[03] S- 1 F4S5feFLOD-S(50^i« I fX*(75?£1* 
[04] S- 1 F4S5feFLOD-ScD^ c t :J -ecOj , S+t 

[05] -fc7r^y^S-2 0 0«rffiV''fcy>'W'5)i@{c«t 

-5 S - 1 F 4 Et35fcF L OD- S (^^f-gfij^©^*^ 
[06] S-l F4**f^FLOD-S5rSDS-P 

AG E ic^tTftfcTOMWc i mmv^—^Ttt 
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[07] ^U^SjfeFLOD-GCOj^tp-C^f&ttcr 
[118] ^W-^^FLOD-GCO^tpx^fStti: 
[09] ^^7*^F LOD-G5r^/^-fj' 

[010] ^7ft«3FLOD-G5rSDS- 
10 PAGEtc*^-tT#fcm^«ilc:J:5^«v^— >-«-^ 

[011] *rS£S- 1 F4**FLOD-SC0giHX^-< 

[012] S!K£ LXfflV^fcBSffcfc VCC 
FLODffMmci9^£nfci®I^K5^^ 

[013] T^y'ZXOmi^t, FLODf^ffltC<£<9 

[014] mmms^'D!km c P(D7/u^ hv^>-mtF 

t/7 7. 

[015] ^^Sg^-CO^jfii^^^^DfVA 1 cl 

<b flod-s ic j; zmt? >/<?mmwm&t <om% 

[016] 7/^ b^?.>mt, FLOD^ffllci 
. [017] T^^y^li^i:, FLODf!MflK:J;9 
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« 0.4 

m 
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Tris-HCI 




Gly-NaOH 
' ' I 1 1_ 



10 



12 



pH 



(19) 



- 2 8 9 2 5 3 




[mi 2] 



a.n 

0.1 
0.09 
0 0.08 

5 B ' aT " 
5 0.06 " 

n 8 ' 05 " 
m 0.04 ~ 

0.03 - 

0.02 - 

0.01 



n t - 



(2 0) 



- 2 8 9 2 5 3 



[013] 



a. e«5 

8.04 i 
0. 03S 

0.03 ~ 

0.025 - 

0.32 - 

e.ei5 
8.0] 



20 



— T" 

30 



50 



[Hi 5] 




0.66 



[016] 





0.25 - 




0.2 ~ 


B 

c 




If) 

o 


0.15 - 


to 






0.1 - 


* 




3 


0.05 - 
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[HI 7] 




(51) Int. CI. 6 WBJK* Jr^fiSS^ FI S*^^ 

C12R 1:645) 

(C12N 9/06 

C1-2R 1:77) 

(C12N 1/14 

C12R 1:77) 

(C12N 1/14 

C 1 2R 1:645) 



